Heterologous complementation in yeast reveals the solute specificity of putative nucleobase transporters in Arabidopsis thaliana by Hunt, Kevin Ann
Indiana University – Purdue University Fort Wayne
Opus: Research & Creativity at IPFW
2011 IPFW Student Research and Creative
Endeavor Symposium
IPFW Student Research and Creative Endeavor
Symposium
4-9-2011
Heterologous complementation in yeast reveals the
solute specificity of putative nucleobase
transporters in Arabidopsis thaliana
Kevin Ann Hunt
Indiana University - Purdue University Fort Wayne
Follow this and additional works at: http://opus.ipfw.edu/stu_symp2011
Part of the Biology Commons
This Presentation is brought to you for free and open access by the IPFW Student Research and Creative Endeavor Symposium at Opus: Research &
Creativity at IPFW. It has been accepted for inclusion in 2011 IPFW Student Research and Creative Endeavor Symposium by an authorized
administrator of Opus: Research & Creativity at IPFW. For more information, please contact admin@lib.ipfw.edu.
Recommended Citation
Kevin Ann Hunt (2011). Heterologous complementation in yeast reveals the solute specificity of putative nucleobase transporters in
Arabidopsis thaliana.
http://opus.ipfw.edu/stu_symp2011/36
Heterologous complementation in yeast reveals the solute specificity of putative 
nucleobase transporters in Arabidopsis thaliana  
Kevin Ann Hunt 
Dr. George S. Mourad 
Indiana University-Purdue University Fort Wayne 
 
The purines and pyrimidines are nitrogenous cyclic compounds that take part in several 
metabolic pathways in living cells including DNA and RNA biosynthesis, production of 
energy molecules e.g. ATP, carbohydrate metabolism, and nitrogen transport and 
reservoir. The ascorbate molecule acts as an antioxidant and enzyme cofactor and is 
involved in plant defense and growth. Such variable and vital metabolic roles of purines, 
pyrimidines, and ascorbate necessitate transport from one cell compartment to another 
as well as between cells. This transport mechanism requires membrane transporters. In 
higher plants, little is known about such membrane transporters.  In the model plant 
system, Arabidopsis thaliana, 43 gene loci have been identified using bioinformatics, 
which encode putative proteins with similarity to membrane transporters from other 
organisms.  These 43 gene loci can be subdivided into 6 known families. One such family 
contains a single gene locus, AtPRT1, which encodes a protein with substantial amino 
acid similarity to a yeast uracil permease. Another 12 loci of Arabidopsis constitute one 
gene family and encode membrane proteins homologous to the nucleobase-ascorbate 
transporters (NATs) of fungi. To date, functional characterization of NATs has revealed a 
possible evolution of NAT substrate specificity from nucleobases in bacteria, fungi, and 
plants to ascorbic acid in vertebrates. The 12 Arabidopsis NATs (AtNATs) share 
similarities with both nucleobase or ascorbate tranporters of fungi and ascorbate 
transporters of mammals. Heterologous expression in yeast cells was utilized to identify 
the solute/substrate specificity of the Arabidopsis putative AtPRT1 and AtNAT3 
membrane transporter proteins. The results revealed that AtPRT1 encodes a transporter 
with specificity for guanine, adenine, and uracil and AtNAT3 is not involved in the 
transport of guanine, adenine, cytosine, or uracil.   
 
 
